This research is aimed at developing a Software Framework for poultry management with the objectives: To provide poultry farmers with expert knowledge from the comfort of their homes. The system is developed using generic iterative waterfall model as methodology, HTML, CSS, JavaScript and Bootstrap for graphical user interface. PHP is used as programming language and MySQL as DBMS and normalization technique. The system is hosted locally for validation and testing on Xampp local host. The researchers recommended Poultry farmers to adopt and use the software framework because it can give knowledge on how to manage poultry expert system of different categories in poultry farming.
I. INTRODUCTION
Background of the Study Globally, the demand for the poultry source food has been growing exponentially, particularly in developing countries due to urbanization, income and population growth (Meng-Qiang 2009). However, despite the growing demand for poultry products, poultry farmers worldwide face numerous problems.
In Nigeria and Ghana, for example, poultry farmers have suffered setbacks in poultry production due to lack of sources for farmers to access information from experts about farm inputs management and because of that mysterious disease have wiped out the farmer's birds. The high costs of inputs and the mysterious diseases have significantly reduced the returns of the poultry farmers businesses (Olarinde & Kuponiyi, 2010) . In Uganda, the relative importance of poultry industry, particularly the art of keeping traditional birds cannot be under-rated in terms of the provision of the livelihoods of the low income families in the rural and semi-urban areas. This is because local poultry meat, especially chicken meat, has increasingly dominated the diets of many Ugandan rich families (Olarinde & Kuponiyi, 2010) . However, the consumption of chicken in poor rural families has been declining due to increasingly high prices. Thus, 80% of the total poultry meat in the markets is consumed by effluent urban and semi-urban dwellers due to their income growth and high purchasing power (Mugga 2009 ). However, in low-income rural family's poultry products consumption has declined to approximately 7% only of the country's total consumption of poultry's products.
Poultry production and farming system has been evolving into a complex business system requiring the accumulation and integration of knowledge and information from many diverse sources. In order to remain competitive, the modern farmer often relies on poultry specialists and advisors to get information for decision making. Unfortunately, assistance of the poultry expert is not always available when the farmer needs it. In order to alleviate this problem, expert systems were identified as a powerful tool with extensive potential in agriculture (Yelapure & Kulkarni, 2012) . Expert system for poultry management is a web based system that will offer a technology based solution that will allow farmers keep up rapidly with information on poultry production records and weigh their income and expenses been made on the farm. Management is the process of working with and through others to archive organizational objectives in a changing environment, is the set of principles relating to the function of planning, organizing, directing, and controlling and the application of these principles in in harnessing informational resources efficiently. Central to this process is the effective and efficient use of limited resources (Kreitner, 2010) .
Poultry management is concerned with how can the individual farmer so organize the factors of production land, labour and capital on his poultry farm, so adapt practice to his particular environment and so dispose of his product, as to yield him the largest net return, while still maintaining the integrity of his land and equipment ( Butterfield , 2009 ). Information and Communication Technologies (ICTs) are bringing significant changes to India, as elsewhere. Such ICTs can be exploited to design cost effective systems to provide expert advice particularly to rural communities, helping increase productivity and livelihoods (Adeyemo, 2013 ). An Expert System is an intelligent computer program that uses knowledge and inference procedures to solve problems difficult enough to require significant human expertise to solve (Balakrishnan, 2013) . Expert Systems provide a framework for presenting the latest scientific knowledge and decision making tools. Although Expert Systems have been developed in many agricultural science disciplines, such systems do not always adequately address the end user. The issues and challenges in the development of such systems include involving the user in development, building consensus between developer and user on the definition of usefulness, delivering computer based technologies and the challenges of implementing the system rather than its parts (Halimat & Amosa, 2012) .
Poultry Expert System (PES) attempts to address these issues and was developed using hypertext markup language (Html), cascading style sheet (Css), and JavaScript on four dimensions of poultry farming i.e. diseases, biosecurity, summer management and drugs used. The present study was carried out to test its applicability among end users' veterinarians and veterinary students.
An Expert System (ES), also called a Knowledge Based System (KBS), is a computer program designed to simulate the problem-solving behavior of an expert in a narrow do main or discipline. The expert system could be developed for decision-making and location specific technology dissemination process. An expert system is software that attempts to reproduce the performance of one or more human experts, most commonly in a specific problem domain, and is a traditional application and/or subfield of artificial intelligence. Expert systems help in selection of crop or variety, diagnosis or identification of pests, diseases and disorders and taking valuable decisions on its management. The expert system which developed earlier were more of text based and could be utilized only by the extension officials and scientists.
Keeping the importance of ICT enabled interventions in agriculture and providing timely expert advice to farmers, the expert system on agriculture and animal husbandry was proposed and obtained as network project from Indian Council of Agricultural Research.
Statement of the Problem
The recent ban on importation of poultry and its products by federal government has really encouraged local production and high return on investment by poultry farmers. In other words, this has led many crop farmers, civil servants and other people in other ventures, to incorporate poultry farming into their businesses. However, the vital role of poultry production to both farmers and the nation in general cannot be achieved, if there is no effective knowledge to the farmers and other stakeholders through expert system (Adeyomo, 2013). Small-scale poultry farming which is new to many farmers in Nigeria unlike crop production; it is a knowledge dependent agricultural venture, which involves a lot of risk, thereby leading to loss or low profit, which discourages incoming poultry farmers, breakthrough of diseases in poultry farms and inflation in poultry products. This study sought to ascertain the impact of expert system in poultry farming and develop a framework of knowledge base poultry expert system to solve the above stated problems.
This study will help in a good number of ways that include reduced cost in running poultry farms which will make farming more efficient and profitable and encourage poultry farming, prevent epidemic in poultry farms, reduced cost of poultry product to customers, to enhance performance of Agricultural extension personnel and farmer, and to reduce the time required in solving the problems.
The scope of this research work is to be able to design and develop a software framework for knowledge base of poultry based expert system that runs on a Personal Computer (PC). This research will not cover aspect of software that runs on an Internet-based or on a network. Therefore, it is restricted to those operations that involve an off-line mode.
II. LITERATURE REVIEW
Expert system is a computer program that contains expert knowledge about a particular problem domain, often in the form of online or we-based application is able to solve the problems at a level equivalent to or greater than human expert. Knowledge Engineer collects knowledge from domain expert and transfers it into production rules and creates Knowledge base.
Inference engine then apply different knowledge acquisition techniques and catch the knowledge and deliver it in the form of advice to solve problem. Because of its explanation facility, it can be used as training tool to agricultural persons.
High yield is aim of a poultry product is achieved by acquiring expert knowledge, so that depending on that knowledge, Farmer can take decision related to different factors like the type disease affecting poultry, the cure for the disease and the and the necessary measures to take to prevent future occurrence of such disease.
Expert system can be used to make decision at different levels in poultry farming, i.e. at operational and planning level. On operation level, the extension workers in the villages, districts and /or government can use the system to support him in making his decision in giving appropriate advice to growers. On the planning level, the decision makers can use expert system who establishes need of water, vaccines and feeds of the poultry. (Rafea, 2009 ).
Oluby & yerulu (2018) Expert system is one of the tools of AI that could be used to solve various types of real life problems. In expert system ES, the knowledge of expert in a particular domain is transferred to computer machine using the appropriate computer code for the machine to apply the knowledge to solve problems in such domain in human-like manner. The machine therefore follows the footstep of the expert to arrive at reasonable solutions. Based on the acquired knowledge, the system is capable of explaining the reason or reasons for arriving at a particular solution.
Therefore inane attempt to develop an expert system, a domain expert in a specific field has to be interrogated and the acquired knowledge is stored in a The principle adopted looks different from that of Expert System. It was built to visualize map so as to identify the existence of poultry disease in a region by the district, regencies or municipalities.
Andino and Hassan (2012) present a research work
titled "Avian Influenza Expert System using Demeter-Shafer. The system was able to identify Avian Influenza disease and display the result of identification process. The system only made use of basic probability assignments of symptoms and not Expert System approach to build the knowledge base.
The system was also restricted to Avian Influenza as the only type of disease and other common poultry diseases were not considered Going by the literature, it can be observed that each of the existing system have one weakness or the other. This research work is expected to come up with a better system that works on the principle of AI (Artificial Intelligence). Again, Most of the existing systems were not evaluated. In the very few ones that were evaluated, experts in the field were not directly involved. The new system will come up with better evaluation method that that will involve expert from the field. The aim is to propose a functional architecture of a poultry expert system (PES) utilizing Future Internet capabilities. Our goal was not to build a complete management system but rather to focus on those functionalities that can be improved with the use of the innovative FI's capabilities. Using these capabilities the farmer should be able to perform a number of tasks that are not possible today (e.g., advertise his poultry products effortlessly, discover trustable stakeholders, information and services, combine functionalities from different management systems and services, cope automatically with unstable data network links, etc.).
Poultry Expert System for Diagnosis of Broilers
Broilers are defined as chickens of meat-type strains raised specifically for meat production. Based on data production from the Ministry of the Republic of Indonesia raised 3.76% from 2015 -2016. But in reality the price of chicken is expensive, because the amount of market demand is more than the amount of production. Harvest failure due to chicken disease is on the increase because of the lack of information for the poultry farmers to manage and cultivate their poultry to mature for sale. Detecting diseases at early stage can enable to overcome and treat them appropriately. Identifying the treatment accurately depends on the method that is used in diagnosing the diseases. A Diagnosis expert system (DE) can help a great deal in identifying those diseases and describing methods of treatment to be carried out taking into account the user capability in order to deal and interact with expert system easily and clearly. This system has 25 symptoms and 6 diseases using certainty factor method to solve the problem of uncertainty.
The result of the research is that Broiler Expert System has been successfully identifying diseases that can solve the problem with 90% accuracy (Setyohadi, 2018 ).
Concept of Poultry Production and Expert System
Poultry production as an aspect of livestock production is important to the economic and social farmer"s access to credit also increases his efficiency's ability. They noted that farmers who had access to credit were found to be more efficient than those who did not access credit. This could be due to the fact that those who accessed credit were able to increase their level of production and benefit from cost advantage This chapter also focuses on the method of collecting data, the steps in the new system, design, user documentation, the tools used and possibly the file organization of the system.
Fact Finding Methods Used
The data used in the study were collected from two sources; primary and secondary sources. 
IV. RESULTS AND DISCUSSION

Implementation
The prototype of software framework for developing knowledge base of agro based expert system is implemented using HTML for markup with CSS and bootstrap framework to make the design welcoming and responsive. The system is design with star UML and MySQL is custom to implement the design to store and retrieve records while PHP is used as programming language to connect to database, forward data and retrieve. XAMPP localhost server is used to test the framework software and NetBeans IDE is used in writing source codes.
The computer system used is installed with windows 
